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ripples in the record of a sensitive barograph. Furthermore, such shallow air billows, like shallow water waves, doubtless are turbulent—a condition that accounts, presumably, for the surprisingly rough flying the aviator often experiences during winter at low levels—300 meters and less.
During summer, when air billows rarely form near the surf ace, though frequently at greater altitudes, especially that of the cirrus cloud, neither barometric ripples nor shallow turbulences, of the kind just mentioned, often occur. This, doubtless, is because wave disturbances in air, as in water, do not penetrate far beneath the wave level.
Diurnal, Semidiurnal, and Terdiurnal Pressure Changes.—It has been known, now, for two and a half centuries, that there are more or less regular daily variations in the height of the barometer, culminating in two maxima and two minima during the course of 24 hours. The phenomenon in question is well illustrated by Fig. 70, a direct copy of a
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FIG. 70.—Barogram (pressure in inches), Grand Turk Island, West Indies.
barograph trace, obtained Apr. 1 to 5, 1912, on Grand Turk Island, latitude 21° 21' N., longitude 70° 7' W. It is further illustrated, and shown to persist through all the seasons, by Fig. 71, which gives, from hourly values, the actual average daily pressure curve for each month, and, also, for the entire year, as observed at Key West, latitude 24° 33' N., longitude 81° 48' W., during the 14 years, 1891-1904. The actual values lire given in the accompanying table.
Probably the earliest observations of these rhythmical daily changes in the atmospheric pressure were made by Doctor Beal1 during the years 1664-1665, and therefore very soon after the invention, 1643, of the mercurial barometer. Since BeaPs discovery, the same observation bus been made and puzzled over at every station at which pressure records were kept and studied, but without success in finding for it the complete physical explanation. In speaking of the diurnal and semidiurnal variations of the barometer, Lord Rayleigh2 says:
The relative magnitude of the latter [semidiurnal variation], as observed at most parts of the earth's surface, is still a mystery, all the attempted explanations being illusory.
lPhil. Trans., 9; 153, 1666. *Pha. Mao.. 29: 179. 1890.

